Objective: To provide an overview of Ohio Administrative Code 4729 and to identify the potential role of newly approved Ohio high school training programs in preparation of registration-ready pharmacy technicians. Data Sources: Relevant sections of the Ohio Administrative Code and the Ohio public high school pharmacy technician training program application were identified through the Ohio Board of Pharmacy website. Resources on employee training and pharmacy technician demand were used from the Bureau of Labor Statistics, Forbes magazine, Association for Talent Development, and ExploreGate. Information pertaining to the approved high school training programs was identified from the programspecific websites. Related materials were searched for via PubMed and Google Scholar from 2000 to present. Study Selection and Data Extraction: Portions of the Ohio Administrative Code pertaining to pharmacy technician training and registration. Articles describing the cost of employer-based training and the growth of pharmacy technician demand. Data Synthesis: Training and registration requirements for pharmacy technicians have increased over the past decade. In Ohio, pharmacy technicians must now complete an approved training program and become either a registered or certified technician with the Board of Pharmacy. Technicians may complete either a nationally recognized, employer-based, or public high school training program prior to becoming a registered or certified pharmacy technician. Ohio public high school training programs must be Board approved and must prepare students for national certification. After completing a high school training program, pharmacy technicians are adequately prepared to enter the workforce with minimal training burden to potential employers. Conclusions: Newly approved Ohio high school training programs have the potential to fulfill the increased demand for pharmacy technicians at a decreased cost to both students and employers.
Background
Pharmacists and pharmacy technicians are trusted to maintain patient safety and confidentiality within the practice of pharmacy. Pharmacists undergo years of education and training prior to licensure. Until 2009, pharmacy technicians in Ohio had minimal educational requirements. When a pharmacy technician prepared a chemotherapeutic compound with a fatal amount of sodium chloride, the public called for additional requirements for pharmacy technicians employed in the state. Following this incident, Ohio implemented more stringent requirements for pharmacy technicians through the passage of "Emily's Law." 1 Emily's law placed minimum age, education, and competency requirements on technicians; however, no certification or registration requirements were indicated at the time. Under Emily's law, individuals meeting the education and competency requirements were referred to as qualified technicians. 1 More recent law updates were implemented in 2018 and include detailed technician training, continuing education, and registration requirements to ensure that technicians are educated and that patients are protected. Additionally, the Ohio Board of Pharmacy is now approving and regulating Ohio public high school training programs for pharmacy technicians. 2 As the profession of pharmacy continues to grow, technician training and regulation become increasingly important. 3 Approved high school pharmacy technician training programs have the potential to affect the quality and availability of new, workforce-ready pharmacy technician applicants entering Ohio pharmacies.
Overview of Ohio Administrative Code 4729
In the new Ohio Administrative Code 4729, the Ohio State Board of Pharmacy places additional requirements on pharmacy technician training and registration. A person may apply for registration as a pharmacy technician trainee, a registered pharmacy technician, or a certified pharmacy technician at any time; however, the time of initial registration will affect the next required renewal date. Additionally, all initial applicants will be required to undergo a criminal background check through the Bureau of Criminal Investigation and Identification and the Federal Bureau of Investigation. 4, 5 Individuals previously recognized and employed as qualified pharmacy technicians are not required to complete additional education. For the purpose of registration with the Board of Pharmacy, documentation of successful education and competency may be completed in the form of an attestation from the employee's pharmacy manager. If a criminal background check has been completed for the qualified technician in the past 24 months, the applicant may submit the results of this check in place of completing a new check until April 6, 2019; after this date, all applicants will need to undergo a new background check when requesting initial registration. 5 New technician trainee applicants are required to be 18 years of age, to have a high school diploma or GED, to complete a criminal background check, and to register with the Ohio State Board of Pharmacy. A trainee registration may be obtained by any individual enrolled in an approved training program. In addition to the trainee requirements, registered technician applicants must submit proof of completion from a board-approved training program. Certified technician applicants must submit proof of completion from an approved training program and documentation of a current pharmacy technician certification from the Pharmacy Technician Certification Board (PTCB) or the National Healthcareer Association (NHA). [5] [6] [7] Included in the board-approved training programs are career-technical education programs offered by Ohio public high schools and employer-based training programs. 7 After completing an approved training program, a registered technician can safely and effectively assist in processing new prescriptions (data entry, packaging, labeling, and final sale), perform nonsterile drug compounding, request refill authorization from prescribers, and maintain prescription recordkeeping systems, while upholding patient confidentiality. In addition to the duties of registered technicians, certified technicians can perform sterile drug compounding, stock automated drug dispensing units and crash carts, accept new verbal prescription orders for noncontrolled substances, accept refill authorizations with no changes from the original written order, contact prescribers for prescription clarification, and complete prescription transfers for noncontrolled substances. 8, 9 Technician trainee registrations are valid for only 1 year and are not renewable. An individual may reapply for a technician trainee registration if granted by the Board of Pharmacy or if his previous registration has lapsed for greater than 5 years. 6 In order to maintain their registrations, registered and certified pharmacy technicians must renew their registrations every 2 years and complete 10 contact hours of continuing education during each renewal period. Continuing education requirements for national certifications may be more or less strict than the Ohio requirements. Continuing education may be completed through pharmacy jurisprudence programs, approved instate providers of volunteer health care services, or accreditation of continuing pharmacy education accredited education providers. Additionally, technicians must notify the Board of any change in name, contact information, or employment within 30 days of change.
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Burden of Employer-Based Training
Under Ohio Administrative Code 4729:3-3-02, employerbased pharmacy technician training programs must meet a set of standards that ensure graduates have gained basic knowledge and experience of pharmacy in most practice settings. Each program must be directed by a licensed pharmacist in good standing and expose students to didactic and practical education. In didactic training, students learn basic mathematic calculations, medical and pharmaceutical terminology and abbreviations, the components of a legal prescription, pertinent federal and state laws (including those regarding the use of technicians), proper medication preparation, packaging, labeling, and storage, recordkeeping, inventory control, and patient confidentiality information (including the Health Insurance Portability and Accountability Act). During practical education, students are exposed to these topics first hand. Didactic training may be completed in a selfmotivated or web-based fashion, and 300 hours of practical training must be supervised by a licensed pharmacist. At the completion of training, students must pass an examination containing 90 questions, which meet the board testing guidelines; 75% is a passing grade. Employer-based training qualifies a technician for registrations as a registered technician; those wishing to obtain a certified technician registration must sit for a national certification examination offered through PTCB or NHA. Program directors must adequately track student training and ensure regular assessments of program effectiveness for continual improvement. Note that nonsterile and sterile compounding require additional sitespecific didactic and experiential training, which is not transferable between practice sites.
In 2014, Association for Talent Development reported that small businesses spent US$320 000 and that retail businesses spent more than US$500 000 on training employees. 12 Employees in this report were both new and established team members who averaged 33.5 hours of training per year at an annual cost of US$1252.
13 New pharmacy technicians require more than 33.5 hours of training with the minimum number of practical hours being 300 hours. 7 During training, new employee efficiency is growing but still low. In fact, during the first 2 weeks of practical training, new employee efficiency is near 0% and the efficiency of their trainer s reduced to 60% of normal.
14 While training new employees, employer costs include new hire pay, trainer pay, and productivity loss. One way to reduce the cost of new hire training is to recruit the most skilled employees; a new hire with past experience from a similar job and/or adequate certification may require 1 week of training whereas a new hire with little to no experience in the field can require several weeks of special training and classes.
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High School Training Program Application
Ohio public high school pharmacy technician training programs are required to meet a number of standards. The career-technical education program must be approved by the Ohio Department of Education, and the pharmacy technician education program must be approved by the Ohio State Board of Pharmacy. In order to be approved by the Board of Pharmacy, the high school training program must have a director, an advisory committee, a strategic plan, and measures for continual program evaluation among other general education-related requirements. 15 
General Requirements
In a high school pharmacy technician training program, the director must be a licensed Ohio pharmacist or registered Ohio technician who has at least 5 years of experience and has demonstrated ongoing continuing education in either pharmacy or education, and all instructors must have at least 2 years of experience in their topic of expertise. The director is responsible for the overall quality and accreditation of the program and for serving as a member of the advisory committee. Other members of the advisory committee should be faculty members, pharmacists, and pharmacy technicians from a variety of practice backgrounds. The advisory committee is tasked with meeting at least twice a year to confirm that the curriculum allows for students to achieve all education objectives and that the criteria for successful program completion are adequate. 15 Each program must develop a strategic plan that includes the role of the program in the community, its long-term goals and specific measurable objectives, and a schedule for evaluating the plan. Additionally, the program must systematically and continually assess student progression toward meeting all graduation requirements. Students will receive regular feedback on their performance, strengths, and weaknesses so that they may improve. Faculty members must also be evaluated on a regular basis; the program should include student feedback in faculty evaluations. Each high school pharmacy technician training program should be continually assessed for effectiveness; measures include program completion rate, graduate performance on national certification examinations, and program satisfaction ratings from students, graduates, and employers. 15 Other requirements of Ohio high school training programs include a minimum fee and adequate accommodations. The programs may only charge students a minimum fee cover the cost of books, online courses, training equipment, and test preparation material. Also, all programs must make reasonable accommodations for students with disabilities. Once an application for an Ohio high school training program is approved, it is valid for 3 years; the program must resubmit an application for approval at least 6 months prior to its expected expiration date. 15 
Education and Training Requirements
The educational and training requirements of high school training programs require both didactic and simulated practical training. Students will complete a total of 400 hours of training, with at least 160 hours being didactic and 160 hours being simulated; the remaining 80 hours may be allocated to either didactic or simulated trainings by the program director. Simulated training must include sufficient equipment to resemble a real-life work environment. 15 Similar to employer-based training, students learn basic mathematic calculations, medical and pharmaceutical terminology and abbreviations, the components of a legal prescription, pertinent federal and state laws, proper medication preparation, packaging, labeling, and storage, recordkeeping, inventory control, and patient confidentiality information; however, students in high school training programs have additional education requirements. The program must include an interpersonal skills module to educate students on ethics, professionalism, cultural competency, and clear written and verbal communication. Students gain an understanding of health screenings, human physiology, diseases, and disorders as well as legend, over-the-counter, and controlled medication classes, dosage forms, routes of administration, brand and generic drug names, and therapeutic classes in a fundamental professional knowledge and skills module. This module also includes an overview of pharmacy practice settings, the duties of a pharmacist, and the responsibilities and abilities of certified, registered, and trainee technicians. Another module covers the processing and handlings of medications and medication orders. This module teaches students about the preparation of nonpatient-specific batch and stock medications, infection prevention procedures, and the requirements for valid prescription transfers. In a technology and informatics module, students must be educated on computer skills and the role of technology in ensuring safety and accuracy of medication dispensing. Other modules educate students on pharmacy reimbursement plans, patient and medication safety, and quality assurance. High school program students must also be trained in nonsterile (USP 795) and sterile (USP 797) compounding procedures 15 ; however, site-specific training will be required on employment. 16 
Approved Programs
From the 6 Ohio high school career and technical centers with an advertised pharmacy technician program, as of August 14, 2018, only 2 programs have been approved by the Ohio Board of Pharmacy-Tolles Career and Technical Center and Delaware Area Career Center. 17 Each program has an associated cost of attendance that does not include to cost of the pharmacy technician training registration. 18 Tolles Career and Technical Center accepts 25 students into their pharmacy technician program each academic year. Preference is given to students based on status with sophomore status being favored and on cumulative grade point average. The pharmacy technician training program at Tolles is a 2-year program to be completed during the student's junior and senior years of high school. The estimated cost of attendance is US$140 per year. Tolles offers a mock pharmacy laboratory for simulated practical training, and student have the opportunity to earn college credits during high school. Graduates of the pharmacy technician program at Tolles have continued to study at various colleges of pharmacy or have been employed by retail or long-term care pharmacies. 19 Delaware Area Career Center offers a 1-year pharmacy technician training program to be completed during the student's senior year of high school. The estimated cost of laboratory fees and supplies for the 2018-2019 academic year is US$354. Applicants are required to complete 3 essay questions pertaining to their program of choice and future goals. During the application process, preference is given to high school students with sophomore status for junior/ senior programs. While enrolled at the Delaware Area Career Center, students have the opportunity to earn college credits.
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Implications of High School Training Programs
As the population ages and prescription medication use increases, the demand for pharmacy technicians is expected to grow faster than that of all occupations. Between 2016 and 2026, employment of pharmacy technicians is expected to grow by 12%, resulting in approximately 47 000 new technicians being hired. 3 Public high school training programs in Ohio play an important role in providing workforce-ready applicants. On completing a board-approved high school training program, graduates are adequately positioned to gain registration as a technician or to obtain a national pharmacy technician certificate through completion of the PTCB or NHA examination and are prepared to perform as entry level pharmacy technicians in the community, hospital, and long-term care settings. 15 By hiring applicants who have completed a high school training program, pharmacies reduce the time, cost, and productivity loss involved in on the job training. With applicants more prepared to meet the demands of the workflow, employers will see a faster return on investment from shorter periods of training.
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Conclusion
As pharmacy practice continues to evolve, technicians remain essential in the efficient flow of a pharmacy workspace. The demand for pharmacy technicians is growing, and the new legal requirements and training programs serve to educate technicians and to protect patients. Approved Ohio high school training programs produce well-qualified technicians who are prepared for national certification examinations at a low cost to both students and employers. By providing certification-ready pharmacy technicians, approved Ohio high school training programs have the ability to meet the demands of the workforce and to reduce the need for costly employer-based training.
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